Plagiarism needs to be addressed to maintain academic standards and to safeguard the integrity of the academic project. With the evolving digital world, conventional methods of addressing plagiarism are gradually being dismissed in favour of new technologies. Unfortunately, there is a general misunderstanding about what such technologies do. This paper was written from a PhD study, and looks at how such misunderstandings emerge across the higher education sector of one country. Institutional policies and other documents related to plagiarism were analysed from public universities across South Africa, and this was then augmented with interviews with members of institutional plagiarism committees. The results of the study revealed that technology is a key facet in these universities' attempts to reduce the incidents of plagiarism, and that Turnitin is the most favored text-matching tool. However, the software is misunderstood to be predominantly a plagiarism detection tool for policing purposes, ignoring its educational potential for student development. The implication is that, if Turnitin is primarily used as a policing tool, students are not only denied access to nuanced pedagogical interventions that might develop their academic writing, but its misuse could also change students' behavior in undesirable ways.
Introduction
Around the world plagiarism is considered an extensive challenge for institutions of higher learning (MacDonald & Carroll, 2006; Mansoorizadeh, Rahgooy & Hamedan, 2016; Shrivastava, 2017) . The media further draws attention to the issue with frequent plagiarism 'scandals' in news headlines such as: from the USA, 'Arizona State University professor who has been accused of plagiarism has agreed to resign' (Ryman, 2016) ; from Australia, 'Students were kicked out of university for "contract cheating"' (Jacks, 2016) , and in South Africa, at the University of Fort Hare, 'Plagiarism cases rock Fort Hare' (Fuzile, 2013) , and at North West University, 'Academics stole work' (Fengu, 2017) . The concern is not exclusively an academic one as examples can be found elsewhere bearing serious consequences. For instance, politicians are regularly forced to resign over incidents of plagiarism (Kotch, 2008) , journalists are fired (Wemple, 2014) and artists are blamed for enjoying unfair economic benefits off the work of others (Plaugic, 2015) .
Plagiarism threatens universities' credibility as producers of knowledge and as places in which young thinkers are educated, undermining the quality and value of education itself (Maruca, 2003) . It has been described as 'the worm of reason' (Kolich, 1983: 141) , the 'scourge of academic life' (Angelil-Carter, 2000: 3) , 'the nemesis of originality' (Sutherland-Smith 2005:1) , and an 'academic felony' (Laird, 2001: 56) . It is thus of great concern to universities which have implemented a number of mechanisms to curtail such practices. Chief amongst these has been the use of text-matching software. The larger study from which this article emerges investigates issues of plagiarism across the South African higher education sector. This article hones in on the data related to the use of text-matching software and the ways in which it is used and understood.
Plagiarism is defined as 'The practice of taking someone else's work or ideas and passing them off as one's own' (Oxford dictionaries, https//:www.oxforddictionaries.com/). It occurs when 'someone uses words, ideas, or work products attributable to another identifiable person or source without attributing the work to the source from which it was obtained' (Fishman, 2016:14) . While it is regarded as misconduct by many, more recently scholars suggest it be reframed as a breach of academic integrity (Bretag, 2016) . The term 'academic integrity' points to the larger issues surrounding plagiarism and not just plagiarism itself, and to the value-based nature of the issue ( Howard, 2000 , Howard & Davies, 2009 Fishman, 2016) .
Most universities around the world now use text matching-software as part of their approach to managing plagiarism. One popular tool used is Turnitin, a commercial web-based text-matching tool which compares content against current and archived student paper repositories and massive databases of periodicals, journals and other publications. Turnitin exists alongside many other text-matching programs though it holds the greatest market share and claims that it is 'trusted by over 15,000 higher education institutions in over 140 countries' (Turnitin, www.turnitin.com) . Companies selling such software are eager to promise teachers what they want to hear; the very names of some of the software programs suggests that they are able to detect plagiarism: PlagiarismDetect, PlagiarismFinder, PlagScan, PlagTracker, PlagAware, CheckForPlagiarism.net and PlagiarismDetection.org.
Most of them promise, directly or indirectly, that they detect plagiarism by giving a particular score which is used as a reference for the extent of plagiarised material, but it is irresponsible to arrive at conclusions based on similarity percentages only, as this will lead to false accusations of plagiarism (Weber-Wulff, 2016) . Though Turnitin specifies that it is not plagiarism software, and that this is the 'number one misconception' about the program (Turnitin for Higher Education, http://turnitin.com/en_us/resources/blog/421-general/1643-does-turnitindetect-plagiarism), it only does so on its blog, rather than on its main website. The bulk of its marketing material, while generally avoiding any problematic claims, fails to overtly set the record straight. Furthermore, Turnitin itself continues to promise academics more time to "focus on teaching, while the software takes care of plagiarism issue" (Turnitin for Secondary Education, https://www.turnitin.com/divisions/secondary-education). The rapid growth in the market for such software is premised on the misconception that it identifies plagiarism.
While text-matching software has become increasingly sophisticated and offers a range of enormously useful information for academics and students, there are also a number of pitfalls with these systems, ranging from functionality to the issue that interpreting results generated by these software packages can be challenging and may require special training of teachers. A test conducted on fifteen of the most commonly used text-matching programs revealed that most of the systems over-report plagiarism, they include potential unjustified sources, and text that is appropriately cited is sometimes highlighted as unoriginal even after the program has been set to exclude direct quotes (Weber-Wulff, M€ oller, Touras, Zincke, Berlin & Berlin, 2013) . Additionally, different programs report different results on very similar work, therefore using multiple systems to enhance reliability is highly recommended (Weber-Wulff, 2016) . One comparison study of Turnitin, SafeAssign and Google revealed that Turnitin was able to detect only 60.76% of the matching documents, whereas Google could locate up to 91.3% (Schorn, 2007 (Schorn, , 2015 . And in a new concern, it has been shown that scammers are taking advantage of the freely available versions of such text-matching programs to gather students' papers for the purpose of selling them in paper mills (Weber-Wulff, 2016) . Alongside over-identification is the opposite problem of the software missing copied sources (Jaschik, 2009) . Importantly, the software programs frequently flag sentences and phrases that are not considered to be plagiarised but rather are commonly used expressions, which presents a particular problem in fields such as law and physics that are replete with shared phrasing that students are expected to adopt. Where institutions are placing significant emphasis on the similarity index, without due interrogation of that score, students will be penalised for successfully acquiring the discursive phrasing of the discipline.
Despite such shortfalls, web technologies can be useful in identifying clear incidents of plagiarism and providing the necessary evidence to take action. It has also been found that such software can be good at detecting other forms of academic misconduct such as collusion (Weber-Wulff, K€ ohler & M€ oller, 2012) , and it can be used to decrease incidences of cheating amongst students (Mostert & Snowball, 2013) . The dual nature of its use, for both developing writing and identifying incidents of plagiarism, is thus significant, but its dominant usage to police plagiarism within the misunderstanding that the similarity index correlates to degrees of plagiarism is worrying.
Much of the literature in favour of such software argues that its most effective use is as a pedagogical tool, rather than a policing one. It is shown to add an enormously positive aspect to the development of student writing when used in such a way. Atkins and Nelson (2001) provide a passionate and enthusiastic endorsement of the usefulness of text-matching technologies, McCarthy and Rogerson (2009) support the positive pedagogical effects these technologies demonstrated when postgraduate students analysed the software results to improve their writing, and, similarly, Davis and Carroll (2009) explain how the software is useful for instruction rather than assessment purposes. Heuser, Martindale and Lazo (2016:360) argue that the technology could foster accountability and 'a culture of academic integrity' if appropriately implemented. Levine and Pazdernik (2018) were able to reduce plagiarism in their students' work through a multi-pronged approach of incorporating Turnitin use with teaching students about policies and procedures related to plagiarism, developing an education module related to plagiarism, and linking this to support from the institution's writing center, and Ewing, Anast and Roehling (2016) used a series of tutorials to integrate the use of Turnitin as a writing development tool.
However, if the use of technology becomes a threat, and the introduction of plagiarism detection services become policing software (Davies & Howard, 2016) , then novice writers can end up writing for the software, with their primary focus being the reduction of the similarity score (Weber-Wulff, 2016). In such cases, students use the text-matching report to determine which sections of their assignment need to be reworked and they submit the piece multiple times until the similarity index is sufficiently reduced. This is evident in the recent emergence of online paraphrasing tools being used by university students . Online paraphrasing tools scan through the content to look for all the words that can be replaced with suitable synonyms or substitutes for example ( Sall Seol Tool, https://smallseotoolz.net/online-articlerewriter). These technologies offer free 'services to paraphrase large sections of text ranging from sentences, paragraphs, whole articles, book chapters or previously written assignments' (Rogerson & McCarthy, 2017:1) . Though re-engineered passages cannot be detected by text matching-tools, the resulting quality of the work is highly questionable, and the academic integrity of the exercise dubious.
This paper addresses one of the themes identified in a larger PhD study which investigated the conceptualisations of and responses to plagiarism by higher education institutions. The paper investigates how text-matching software is understood and utilised in higher education institutions, with the focus on the Turinitin text-matching tool.
Methods

Data collection -Documents
The initial aim of the study was to include all 26 public universities in South Africa in this study. Some form of relevant documentation was available in the public domain for 25 universities with one of the newly formed universities having no information related to plagiarism that could be located on its website or from the university itself. The primary data used in this study were institutional policies specifically related to identifying and responding to incidents of plagiarism; such documents were found in the public domain for nineteen universities. While such policies had slightly different names, the use of the term 'plagiarism' in the title of the documents occurred in all such policies.
Other public domain documents obtained included: Plagiarism manuals which explained plagiarism in detail, Research policies, disciplinary codes, student assessment policies, and so on. Documents containing the general universities' rules were also analysed: these were especially important for the newly formed universities that did not yet have policies specifically related to academic integrity, writing or plagiarism. Each document included in the data set referred in some way to the issue of plagiarism, some in detail and others only by way of brief mention. Multiple public domain documents across all universities were collected with the aim of obtaining an understanding of the sector as a whole and the different views and approaches within it, rather than evaluating each institution as a case.
Having obtained the bulk of the documentation in the public domain, permission was then sought to collect further data from these institutions. Perhaps it is unsurprising, given how sensitive the issue of plagiarism is and the potential implications it has for institutional reputation, that one university refused to grant ethical clearance, one demanded a major overhaul in the study focus and was thus excluded from further data collection, and five institutions did not respond at all despite repeated requests for such ethical clearance. In total, sixteen universities granted ethical clearance for additional data collection, including five which did not have relevant structures (related procedures and committees). The further data collected once ethical clearance was granted included relevant documentation that had not been attainable in the public domain and the undertaking a small number of interviews. Table 1 details the documents used.
Data collection -Interviews
In-depth semi-structured interviews were used to validate document data and to add the voice of experience as to how issues of plagiarism are understood in the sector and how it is addressed. Seven participants from six institutions volunteered to participate and provided informed consent. Six of these participants hold dual responsibilities as academics and as members of institutional committees tasked to deal with plagiarism cases, and the seventh participant, a head of department, did not belong to such a committee. She was included because as the head of department she is currently handling these issues in an ad-hoc manner while arrangements are being made to formulate an institutional committee. Some of the participants took part in the formulation of the relevant policy and they also had experience of implementing the policy as lecturers. The names of the committees ranged from 'Plagiarism Committee' and 'Senate Standing Committee' (these two handle plagiarism related issues only) to 'Disciplinary Committees' which also handle other misconduct cases alongside plagiarism. The number of participants was sufficient as the purpose was to get personal accounts from people with experience in policy formulation and implementation to add an additional perspective to the analysis of the document data. The participants represented the spread of institutional types found in the public higher education sector in South Africa: traditional universities, comprehensive universities and universities of technology (see Table 2 ).
To recruit these participants, we went via the office that had granted institutional ethical clearance. Some universities forwarded our request to relevant participants, which fast-tracked the responses, and others provided contact details for us to make our own arrangements. In other instances, it was clear from the ethical clearance letter that it is the responsibility of the researcher to locate participants. Respondents then replied to emails outlining the study and requesting voluntary participation. Some interviews were done face-to face and others via Skype. Informed consent was obtained from all participants, who also consented for our conversations to be recorded.
Theoretical framing
This study provides a realist account of how text-matching software is understood and used in the South African higher education system. Archer (1995) calls for an understanding of the social world as comprising more than the actions of agents. So, while academics and students involved in activities related to plagiarism or the avoidance thereof bring their own personal projects to their deliberations about their actions, they are not entirely free to act on such deliberations. They are constrained by the structures and cultures in which they exist. Archer calls for analytical dualism, whereby we make an analytical distinction between the people and the parts in order to identify the enabling and constraining functions of structures and cultures. In Archerian terms, structures comprise material systems, institutions and resources which include race, social class, gender, marriage, and education among others (Archer, 2003) , and culture relates to ideologies which people reflect upon, their beliefs and values and the attitudes that society holds (Archer, 1995) .
In this paper, we apply analytical dualism to separately look at how the structure of a plagiarism policy and a plagiarism committee enabled or constrained the use of text-matching software, and we looked at the culture, in terms of the discourses and ideologies, underpinning such use. Archer further provides a situational logics framework to explain that where structures and cultures align to one another, a relation of complementarities emerges, and where there is a clash between them, a relation of contradictions emerges. Possible situational logics that arise from complementarity are protection and opportunism, whereas contradictions may result in correction and elimination. Situational logics that arise from such interplays should be considered heuristic rather than deterministic as multiple mechanisms may be at play in any given context (Archer, 1995; 1996) . 
Findings and discussion
Text-matching tools are used as structures to detect plagiarism Turnitin is the most widely used text-matching software in South African higher education. Thirteen out of the nineteen institutional policies that are specifically related to plagiarism referred directly to Turnitin use, while a further three were not specific but recommended the use of some kind of software: 'All lecturers must be able to use and apply programs used to detect plagiarism' (Policy 1, universities 4, 7 & 14: identical wording -some universities use similar wording in their policies). The remaining three policies were silent about text-matching tools.
In one policy, Turnitin was described as 'an electronic plagiarism detection software/tool which is used by hundreds of international and national higher education institutions to detect plagiarism' (Policy 1, university 12). It was evident across much of the data that most South African universities have institutionalised the use of Turnitin. Turnitin was not only widely endorsed but it was primarily or exclusively regarded as a 'plagiarism detection tool' by eleven of the thirteen universities that referred to it by name.
Postgraduate students must make use of electronic plagiarism detection software (e.g. Turnitin) before they submit their treatises\dissertations\theses for assessment. ( It is important to distinguish between the idea of plagiarism detection software and the reality of text-matching software. Turnitin and similar software packages cannot detect plagiarism as such, but rather they identify and highlight chunks of text that match that of other sources. At present, there is no software able to detect when ideas have been taken from elsewhere and cast as the author's own. It is also important to note that in cases where the originality report comes match-free, it does not necessarily guarantee that text is plagiarism free. Because the software can only match for wording and not concepts, the ability to paraphrase texts ensures that such forms of plagiarism remain undetected by the software. As Mckeever (2006:155) . has argued, 'any form of online detection service can only act as a mere diagnostic tool to highlight possible cases of plagiarism, and human judgement will always be needed to establish whether or not an offence has been committed'. It requires a careful consideration of these annotated matches by a person to determine which, if any, constitute plagiarism.
This study found that the misunderstanding that Turnitin is plagiarism software has led to a number of practices with perverse consequences. Some universities were found to indicate a percentage on the similarity score as the means by which penalties for plagiarism were determined. For instance, a minor case is described as 'less than 10%', a moderate case is 'more than 10% but less than 20%' and a serious offence is 'more than 20% of text ' (Policy 1, university 12) . This gives the impression that a similarity index percentage always indicates the level of plagiarism. There was a repeated understanding in the data that a higher percentage of necessity constituted 'worse' levels of plagiarism than lower percentages, though this is often not the case (Bretag & Mahmud 2009 ). Perhaps worse is that stipulating such percentages on the similarity report can suggest to students that there is some acceptable level of plagiarism.
It is not only academics who misidentify Turnitin as 'plagiarism detection software', rather than text-matching software; this error even occurs in the literature on academic integrity (for example Levine & Pazdernik, 2018 , Ewing et al, 2016 . While Ewing et al indicate an awareness that careful analysis of the full Turnitin report is needed to establish whether there has been plagiarism, by recommending a threshold to determine which reports need to be more closely scrutinized since faculty/program administrators do not have the time or resources to scrutinize every single Turnitin report, they continue to suggest that there is potentially an acceptable level of plagiarism, and that it is the software that the students need to beat rather than acquire academic literacy practices. By introducing a 'three strikes' rule, Ewing et al (2016) provide opportunities for students to make mistakes along the way, with increased penalties as they do so.
The study data showed that it was common practice to encourage students to use the Turnitin report to identify where to paraphrase in their assignments so that the plagiarism could not be identified by the software and therefore the similarity percentage would be reduced. I give them two opportunities to submit, so they can see what the initial similarity report is … and they can adjust it from there. (Participant 1) It is recommended that every studentundergraduate and postgraduate -be required to submit her/his work to the Turnitin system and get an Originality Report. This will give her/him an opportunity to investigate and determine if her/his citing, paraphrasing, summarizing or quoting needs to be improved upon. (Policy 1, university 10) The use of the cover sheet and Turnitin text-matching score on its own, submitted with the assignment, rather than a careful interrogation of the full report, also led to students quickly learning that they could adjust the Turnitin settings to exclude certain sources. they put their projects through Turnitin but they know how to manipulate it and we actually had incidents where we had to call students in where they have changed the parameters which ultimately changed the Turnitin report. (Participant 1) In this case, the very same structure meant to reduce plagiarism turns out to be used in a way that changes students' behaviour in an undesirable direction (Heather, 2010) , so they become 'sophisticated plagiarists' (Warn 2006) .
The use of the similarity index in a 'detect and punish' culture
The implementation of Turnitin as a plagiarism detection technology was found to be complementary to the culture of 'detect and punish', where more emphasis was put on punishment of plagiarism than on prevention through the development of academic writing. This complementarity allowed Turnitin to be considered a fairly 'straightforward' means of addressing plagiarism and obviated the need for more complex pedagogical interventions (Sutherland-Smith, 2011). Most institutions described the objective of their plagiarism policies as identifying those who plagiarise with the purpose of punishing them:
The primary foci of the policy are the following … To establish procedures to detect plagiarism and deal with transgressors. (Policy 1, university 6) the emphasis is primarily upon teaching and the evaluation of students' learning (i.e. deterrence and assessment through informative, educative and preventative mechanisms), and secondly on detecting plagiarism and dealing with transgressors (i.e. policing). (Policy 1, university 12) Therefore, it is the policy of [the university] that no form of academic dishonesty shall be tolerated, and if any of such conduct is reported or detected, the perpetrator upon being found guilty should be punishable in terms of the University's disciplinary policies, rules and procedures. (Policy 1, university 3) The universities' sanctions ranged from lenient, such as: 'counselling' (Policy1, university 14), 'written warnings' (Policy 1, university 1), 'mark deductions' (Policy 1, university 4) to severe sanctions, including 'expulsion from the university' (Policy 1, university 18) and 'blacklisting' (Policy 1, university 3). This range of responses was not typically related to the extent to which students had been inducted into knowledge making norms, which is key to ensuring the development of strong academic writing that is free of plagiarism. Nor was the range of possible responses tied to consideration of issues of intent. Rather they were allocated in the policy on the basis of the level of study (first year versus final year). This could be seen to relate to the extent of time in which the student could justifiably have been inducted into knowledge making norms, or on whether this was a first or second offence, which again could justifiably allow opportunities for the student to acquire appropriate practices. In some cases, the implementation of degrees of punishment was related to the extent of the plagiarism, which seems to reiterate the notion that plagiarism is acceptable if kept to minimal levels.
Across most of the policies, plagiarism was discussed in terms of something that needs to be detected and vehemently dealt with, and generally the act was conceptualised in isolation from teaching and learning issues. It is perhaps not surprising that the plagiarism policies focused on detecting plagiarism and ensuring suitable consequences, however, it should be born in mind that this study included such documents as teaching and learning policies, which did not focus on knowledge building through referencing either. Addressing plagiarism across the study documentation as a moral sin that needs to be detected and punished 'risks diverting time and attention from more necessary and useful educative activities' (Fishman 2016:16) .
Regarding plagiarism as always being an intentional practice is a view critically challenged by scholars such as Angelil-Carter (2000) , Macdonald and Carroll (2006) and Sutherland-Smith (2008) . These scholars argue that plagiarism exists along a continuum, on the one side are acts of intentional plagiarism and on the other is unintentional plagiarism which happens when students are novice to the academic writing conventions related to the taking on of academic literacies. Academic literacy practices include 'academic writing conventions and practices with which students are expected to engage' (Lillis & Scott, 2007:14) . Academic writing is understood to be a peculiar, discipline-specific, sociocultural practice and therefore requiring careful scaffolding and ongoing development. Issues of intention are thus key to determining appropriate responses to incidents of plagiarism.
Oversimplification of the complexities of plagiarism and authorship
The plagiarism policies made plagiarism seem like a very simple concept to grasp and to identify, which it is not (Youmans, 2011) . In all of the universities' plagiarism policies, procedures for punishing incidents of plagiarism were far more detailed than educational ones related to inducting students into academic writing and knowledge production processes. Reference to the development of academic writing practices (which would help students to avoid plagiarism) were almost non-existent in institutional policies, including in those policies specifically related to teaching and learning.
The procedures for responding to cases of plagiarism detailed in the 13 plagiarism policies were between 4 to 8 pages long, whereas reference to educational means of addressing incidents of unintentional plagiarism were non-existent in three of the universities and in the other policies was only a paragraph long. Such approaches included: an opportunity for students to correct and resubmit the work (University policy 4); 'capping the mark for that assignment at a certain level, e.g. 50% or giving the student a zero' (University policy 8); 'Issue written warning' (Policy 1, university 9). One university clarifies why the above responses are understood to be educational:
Note that educational responses may include capping or prescribing marks. They are educational because they are primarily intended to educate the student, and because they do not affect the formal academic records relating to the student (no entry on the Plagiarism Register). (Policy 1, university 8) These educational responses say very little of the university's responsibility for inducting students into the writing norms of the academy, whereby reference to prior texts is a key means of substantiating claims and building arguments. Importantly such processes suggest that the emphasis is on avoiding plagiarism rather than acquiring the academic practices of drawing from and building on the ideas of others. In this way, students can be given an impression that we turn the judgment of their writing over to a software program (Williams 2007:252) . Under such circumstances an 'adversarial relationship between teacher and student' might develop which could be constraining to learning (Bretag, 2016:29) . Therefore, it is important to explain to students why it is necessary to put papers through text-matching software and to discuss what such software shows us about developing our academic writing practices.
Conclusion
Using Archer's concepts of analytical dualism allowed us to make sense of how the pre-existing institutional structures and cultures resulted in Turnitin being understood and implemented in problematic ways. The study found that text-matching software was largely misunderstood to be plagiarism software where the similarity index was perceived to be a direct measure of plagiarism. This led to an understanding that students needed to paraphrase lifted texts in order to avoid detection by the program. The focus of the university was on detecting and punishing plagiarism, rather than developing students' academic writing practices.
If Turnitin was implemented as a structure focused on supporting students to develop voice in their writing and learning how to use referencing as a means of substantiating claims, this would be in contradiction to the institutional construction of the phenomenon of plagiarism. Because plagiarism was constructed as always being an intentional act, which needed to be detected and punished, and as being simple to avoid, there was a constraint on the potential for Turnitin to be implemented as a pedagogical tool. Instead a situational logic of complementarity was made possible by Turnitin being constructed as a plagiarism policing structure. The study thus found that in order for text-matching software to be appropriately understood and implemented, significant work needs to be done in the field of academic development to ensure that staff and students understand that plagiarism can be an unintentional act, which requires appropriate development of academic literacies to avoid, and that referencing is a central academic literacy practice emerging from our knowledge making practices.
Important considerations for policy developers are that if structures to reduce plagiarism, such as Turnitin and other text-matching tools, are to be used, policy should be clear about its capabilities as both a tool to flag possible duplications in text-based projects and a teaching and learning tool. To create a shift from the perception of Turnitin as primarily a plagiarism detection tool, various authors have suggested some practical strategies. Morris (2016) proposed that institutional policies need to include guidelines relating to how Turnitin can add value educationally, such as how it can be used for formative development purposes, how it can be used to draft assignments, and so on. Davis and Carroll (2009) reported positive results, where Turnitin was used for students to submit a first draft and then tutors use the draft's originality report to give feedback to students, which also gave students the opportunity to engage in discussions on how they can improve their academic writing. These are a few of the recommendations that academics and policy developers can benefit from, to promote pedagogic uses of text-matching software for students.
